Age-related decrease in beta adrenergic receptor-mediated vascular smooth muscle relaxation.
Beta adrenergic receptor-mediated vascular smooth muscle relaxation decreases with increasing age. We have examined the mechanism responsible for this phenomenon using rat mesenteric arteries from young (5-6 weeks) and older (10-12 months) rats. The beta adrenergic agonist isoproterenol produced a dose-dependent relaxation of serotonin-constricted mesenteric artery rings from young rats, whereas the maximal ability of isoproterenol to relax arterial rings from the older rats was found to be reduced markedly (92.7 vs. 27.6%, P less than .0001). The relaxation responses caused by acetylcholine and nitroglycerin, which appear to act independently of cyclic AMP (cAMP), are similar in the two groups. The loss in responsiveness of the mesenteric artery to isoproterenol was not explained by a change in beta receptor number in the vessels (29 +/- 4 in young rats vs. 31 +/- 7 fmol/mg of protein in the older rats). The maximal stimulation of cAMP accumulation by isoproterenol was lower in the older vessels; forskolin activated cAMP accumulation equally in the two groups. However, the vessels from the older rats were less sensitive to forskolin-induced vascular relaxation. Also, the ability of dibutyryl cAMP to promote vascular relaxation was diminished in the older vessels. These data suggest that the diminished cAMP accumulation in older vessels in response to isoproterenol might not necessarily in itself explain completely the reduced physiological response and that an additional defect in the beta adrenergic-mediated relaxation in the vascular smooth muscle of older rats may lie at the level of cAMP-dependent protein kinase activation or more distally.